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Abstract — The biodegradability in water of the artificial baits for blue crab pots which were made of intestines
of mackerel, tuna and grinded krill were studied. The biodegradability of artificial bait was evaluated with the
effective capacity of 10L water tank which was made of acryl pipe at the velocity of 1m/d and hydraulic reten-
tion time of 12 hours. For the 23 days operation time, all artificial baits were degraded fast at the early stage
of operation time and stabilized within 5 days after start up. The rates of biodegradation were different depend-
ing on the raw materials of artificial baits. In terms of degradation rate of organic matter which can be expressed
as COD, artificial bait made of tunas intestine showed the fastest degradation rate. On the other hand, in terms
of degradation rate of nitrogenous matier which can be expressed as ammonia nitrogen, artificial bait made of
mackerels intestine showed the fastest degradation rate. In order to evaluate the effect of artificial bait on marine
ecosystem, seawater qualities including SS, COD, DO, nitrogen, phosphorus were determined depending on
depth and location during 2 days test operation period. It is apparent that the effect of artificial bait on seawater
quality was negligible when comparing seawater quality of test operation area with control area.

Keywords: Biodegradability("§4#-8 ), Artificial Bait($!377]), Blue Crab Pot(37] %), Mackerel(:15-°1),
Tuna(thaol), Krill(23)
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Table 1. Preparation method and state of artificial baits %

Preparation method(raw material) Weight(g)
C-1 Ground mackerel intestine 67.46
C-2 Ground tuna intestines 76.13
C-3 Ground krill 75.08

Table 2. Chemical composition of artificial baits

(dry basis, %)

Protein Lipid Ash Carbohydrate
C-1 59.0 20.0 5.0 16.0
C-2 74.0 10.6 6.7 14.7
C-3 63.0 10.0 129 14.1
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Fig. 1. Schematic diagram of experimental unit.
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Table 4. Analytical methods and instruments used in this experiment

PP AR - RS

Table 3. Range of pH and DO during experiments

pH DO (mg/L)
C-1 6.97~7.88 0.02~3.44 (1.37)
C-2 6.93~7.86 0.08~4.01 (2.04)
C3 6.99~7.97 0.02~2.72 (0.96)

( ): mean value
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Item Analytical method Analytical instruments
Temp.(°C) Electrometric method YSI 85 DO meter
pH Electrometric method ORION 920A pH meter
DO(mg/!) Electrometric method YSI 85 DO meter
COD Acidic potassium permanganate method
NH;3-N Indophenol method CARY 1E
NO,-N Diazotization method CARY 1E
NO;-N Brucine method CARY IE
T-N UV-VIS spectrophotometric method CARY 1E
PO4-P Ascorbic acid method CARY 1E
T-P Ascorbic acid method CARY 1E
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Fig. 3. Specific COD, NH;"-N, NOs-N, NO5 -N, T-N & T-P production rates according to operation time and instruments.
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Fig. 4. Cumulative COD, NH5*-N, NO; -N, NO; -N, T-N & T-P production according to operation time.



A Bug AT el % sl 9 101

A A8t} COD, NH:™-N, NO,-N, NO;-N, TN, T-P9] 7} &=
o g3t sl S F4sted =R w|7)(C-1), Tl Wi
A5l 9E m)7)(c2)et A8E Bk whE v)7)(c-3) 47
o thgt FAAIE el ME 73 PAPRsFS o]gsto] Z
TH|713ke] B8 EAJE Fig 40 JERAISITE b gake. 7 A
ZrollA 2uj7kA] LAYk FE RS gho 2 A Rk ARl
Ae] sl Folg) AR F3e B 4 gk

i

of WS AMERE C29) 3 FE S FUEF o] 83t C-30] AR
1 g2 60.0mg CODS} 62.8 mg CODE HAAA A2l A A
FE Jepligloy, 1150 Wis FUER o848 ¢-19 A=
2L 7IRY w7 DS 50.1 mg& WEhAel COD A
WAgEe] Atha o g e Aog vedth cob BLE &9
M= €2, €3, C-19] Folirhe A2 AT |, 7 DA
Sl ST A ARSI AN fAKE Adke U
BRI 158 & 4 Atk e, C-L, €2, C-3¢] hiEt 38
Z/3& UER Table 28] Z#¢) vlwste] BH, @312 280
71 7 C-10] FA AR 7HE AL 20 ' vehd AW &
F3E 24 B89 £FA2 COoD A AR AX|EkA] o
he 2g o 5 ok

drYopd Ahe] A9 TU AP B AAF 1
C-29} C-37F 47} 5.199) 5.15 mgs WAAA A9 Ak
Yebd vbE, C-19 3% 6.15 mge YERN] o 20% &=
e YERIATE. o]2$k P32 Table 2614 C-2, C-3, C-19]
o2 vERt A &9 T Gy s tE A9EA
ZolM COD = G AAio] ¥4l oS &3] ot A
Ao eshE 9w gl Skt opels e 4 Sl

oFAIAE C-13} C-39) B9 AL 5 F 74 IR 234 mg
7} 2.40 mgS VERfjo] AL fARE ks Bl H]3le, thgo]
Wis FURE ARSE C29 B9 TY VI F F 1.09mge
vehde], 73 dRsE S 5 AAFT o Ant A%

gQ

£

[
Y b

o] oFAIE S AN )E O Ve

A e g EAN AT AR 542 T8 A $2 RS
2 48R gl B AFIE 5 7A SRS C29) ¢339 A
© 7}7} 1041 mg# 1021 mg@ 2 YR} A2| fARI O M, C-19]
A% 2 712 F 1691 mgl = ViR tho Wou A3 &
HEZ AZF v]7) s 15 WS 8= & B9t ok
LW A5 Aitgdo] MAshs A0 F VERsiT

249 A9 ANGT AR gEo R Vet C-29
C-37} 41.12 mg@ 41.78 mgQ & AL FARSE o] M=o
C-19 A% 59 717k 2ol 53.00 mgo] LA E S, 3150 WIS
A2 2 3 u)7)oA s AL o] tige] UL}
FAL Y87 3 vyl HAEE Rt FY VIR Fdl o
138 AT s R o® FARSITH

E919] 7%+ A 74| 98 BFelA AF7IZE Yol oF 3.1 mg
o] wElo] 98 2AJol W Aol A9 gl AoE Yehgth

3.2 EEBHHNAL] Q13072 2YH:
32.1. 9&H7}
QFn|7)9) AL AFANE npFo= IFn]7] ARl F
B sk mRE S HESP] H3te] AfEAA] FH 8
Ao tiste] 4L SAE AR G BETo AT
2 gz Qo] tfdt 54 ZPAE Table 50 YERA v} 2ok
zRaL V1ZoR B o A8z g 37 4L CoD
140 mg/L, TN 0.4386 mg/L, T-P 0.0395 mg/LEZM Table 6 3
AFA7IFo R B 255 FAS FRFHL e et §
HF 2ol 23 g Al 5o} ol sgellA AHE A RS SS, COD,
TN, TP, DO, pHE EF A2 o7t §le-& & & it
BZ59 A& 24z k] CoD, TN, T-P F5E vt
A= Fig. 59 Fig. 60 Uehd vk} 2t} 50l diste] 52
o] AXg A4 27d|¢ FHAA 1km FE Holl iz
] $4 A2E B, Table 69 39527183 8|2 W COD,

Table 5. Seawater quality of test operation area depending on sampling depth and location

Ttem (unit : mg/L except pH)

Sample

SS COD NH;-N NO,-N NO;-N T-N PO,-P T-P DO pH Temp. Remark
18-18 36 1.88 0.0621 0.0027  0.1084  0.6796 0.0200 0.0371  12.03 7.83 15.5
28-18 36 1.68 0.1534 0.0050 0.1188 0.4348 0.0170  0.0426 13.76 7.67 15.7 control
3S-18 34 1.48 0.1207 0.0017 0.1333 0.4412 0.0260  0.0397 11.94 7.90 15.7
1B-18 31 1.68 0.0935 0.0007 0.1300 0.4704 0.0150  0.0421 13.07 8.31 14.9
2B-18 38 1.56 0.1606 0.0021 0.1208 0.7806 0.0170  0.0545 14.47 8.10 15.0 control
3B-18 36 1.76 0.1839 0.0012 0.1279 0.6309 0.0170  0.0492 12.67 8.02 15.7
1S-19 25 1.00 0.1088 0.0028 0.1302 0.2740 0.0150  0.0495 11.59 7.78 17.4
2S-19 29 1.92 0.0337 0.0020 0.1129 0.3751 0.0120  0.0346 10.70 7.99 17.3 control
3S-19 26 1.32 0.0550 0.0011 0.1345 0.4360 0.0200  0.0392 10.92 7.69 17.7
1B-19 41 1.64 0.0417 0.0046 0.1470 0.2582 0.0250  0.0654 12.07 8.01 153
2B-19 37 1.72 0.0590 0.0014 0.1337 0.5646 0.0220  0.0524 11.06 8.04 15.4 control
3B-19 37 1.76 0.0565 0.0025 0.1306 0.5274 0.0190  0.0603 12.12 791 15.4

S: surface water, B: bottom water, 1, 2: starting point and ending point of trap nets 3: contol, 18 and 19: sampling date
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Table 6. Korean environmental standard of seawater quality{MLTM, 2008)

standard
grade Coliform (No./100  Oil in solvent extract
pH COD(mgL) DO (mgL) o) L) TN(mLL) TP (mLL)
I 7.8~8.5 uptol 7.5< <1,000 <0.01 <0.3 <0.03
1T 6.5~8.5 upto 2 55 <1,000 <0.01 <0.6 <0.05
m 6.5~8.5 upto 4 25 - - <1.0 <0.09
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Fig. 5. COD, T-N and T-P concentrations of surface water.
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